NOTES FOR AN EARLY ANIMATION DEVICE 


Lee Harrison 


The following paper is reprinted in facsimile form as 
the most primary and authentic source of Lee 
Harrison's original concept for electronic animation. 
These notes eventually materialized as the ANIMAC 
animation system. —D.D. 
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A ATTE De ^ Tre tiov E 
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t koe 4t ut 
We CIPCK OR MASTER OSCILLA al A 


| NMR'AbUE-FOBQUERCM WAYETORM GENERATOR |. 


3 
. MER, 
; THERE ARE “TWO ew SIGNAL OUTPUTS OF THE Oe 
OR MASTER OSCILLATOR, ONE 15 A SQUARE WAVE anr 
MAER , A wë LOAVES Aye, THE OUTPUTS ARE 
AT Aw SAME FUEQUENCH , Gemarang 
THE FUNCTON OF THE CLOCK 15 To FURNISH THE 
“PRING-JIGNALS To THE DEVKE. YT iS Aso 
AMEANS BY WHICH THE WORKINGS of THE DEVICE 
ARE TIME- SUNCHRONIZED.” 
WE REFER To THE GUTPUT or THE CLOCK AS 
“HIGH FREQUENCY, Fea BECAUSE WE CounT 
DOIN (BM MEANS OF A COUNTER To BE, DESCRIBE D | 
LATER) To THE FRAME FREQUENCY oR ER THUS . 
ESTABLISHING A FRAME RATE. FRAME RATE IS THE. 
| | RATE KÇ HICH WE DRAW ONE COMPLETE FiGuRE JON 
$ . WE BISPLAY SCOPE. . — 
| .. BECAUSE TRE COUNTER PERFORMS A TIXED-RATIO- 
Me ` COUNTDOWN, THE LOW FREQUENCY 15 ALWAYS 
| A LOWER, MULTIPLE OF THE HIGH FREQUENCY. . 
4 .. TuS, BA WARUNG THE HIGH PREQUENCY, WE AUTOMATICALLY 
VARY THE Let) FREGUENCT OR FRAME RATS es0 
DURING THIS DEVESPEMENTAL PERIOD , WE OPERATING 
e AT FRAME RATES BETWEEN 34 AND 20 CUCLES PR 
| - StconD (CPS), BOcps G DESIRABLE AT THIS TIME BECAUSE 
v ay THE LIGHTING IN OUR WORKSHOP IS SUCH THAT AT À tower 
—_ | FRAME ARTE , WE SEE A BOMERSOME FLICKER , and 
A by. vr Js VERM BASU TO SUNCHRONIZE ps FREQUENCIES 
FT > | To LOCLE UNE F UENCIÓS (3usT TWICE ME 
a rare RATE) AND RESET EUn AE WHAT IS KNOWN 
AS “Hut OR UNE NOISE | WAICH IF NOT SAN CHNP 
CAUSES A SLOW WOBBLE OF THE PICTURE, o. 
INTHE FUTURE, NE WALL INSTALL A FEEDBACK TIMIM(- 


CONTROL. IN-THE COUNTER CIRCUIT WAKH LULL ATONU 
JUNCARONIZE ALL FREQUENACÍ To THE Lint (coces) kup 


A 


` = mæ e- oa e 


* 


Ya ss cT 


MUS ELIMINATE WE NECESSITY OF HAND ADJUSTMENTS 
AND ALSO ASSURE AN EXACT 2A4CPS FRAME RNE- 


THE SQUARE WADE OUTPUT RAS DIRECTLA INTO 
THE COUNTER. IT IS MSOL,THE DRIVING SIGNAL. 
FAR THE HORIZONAL DEFLECTION GENERATOR OF THE 
BKIN SCANNER, Cro BE DECRIBED LATER, ) 


AN 
I rd e SIME WAVE OUTPUT 15 FED INTO TWO OF THE 
U o ESCRITO 
U Jaa PLERS (SAMPLER, SATES9 RED ALS o INTO A 


AA MO DEGREE PHASE SHIFTER ¿os e 


- 


SUTPUT NoD) 
BECOMES A COSINE WAVE CIN RELATION To THE 


Manal SINE WAVE) MEERE GoticH 5 SUBSEDUCNNY 
V^" FED WTO THE OMER SET OF SAMPLERS, ALSO 
- Bolt SINE AND CoSINE WAJES ARE FED INTO 

MODULATORS Croee BECRIBED LAYER) 

THE FUNCTION OF THE CLOCK MAU BE TAKEN WER 
Buy THE TAPE RECORDER, WHERE WHE Clock SIGNALS 
ARE RECORDED ON ONE OF THE CHANNELS AND 
USED AS DRIVING SIGNALS Of THE DEVICE, THUS 
SUNCHRONIZING ALL RECORDED SIGNALS b. WITH 
A We TAPE Crock” 


ge 
Counter 4 TINING ConTReEL eS 
b 
THE counTER I5 K CHAIN OF BISTABLE MUL di TORS 
Que INPUT TO THE FIRST @SMV IN THE CHA + 


ME HIGH FREQUENCY SQUARE WAVE FROM THE CLOCK, 
THE OUTPUT OF THE FIRST Get I$ A SQUARE WAVE 
WHICH IS EXACTLY $. THE FREQUENCY Or THE 
INPUT. THES EACH BSMV iN THE CHAIN HALUES FEB MS 
IN PUT WENCH. | 
"AT THE. PRESENT TIME WE HAVE 3  &»HN S IN THE 
COUNTER. CHAIN, This GIVES. A CounTDOWN RATIO OF 
Bilall. THUS FOR A FRAME RATE et 24 FEAMCO Ax, 
THE HIGH FREQUENCY Must BE 12283 CPS 
THERE 1S NOTHING. MAGIC ABOUT THIS SELECTED 
RATIO OF 512 To |. THE CHOISE OF If AT THIS 
TIME WAS SOVERNOD H THE EASE WITH WHICH 
WE ARE ABLE To ust THE HIGH FREQUENCY IN... 
HE FUNCTION (sme-cosine) GENERATOR NETWORK, 
IF THE EQEQUENGHES USED IN THAT NETWORK GET 
Too HIGH, “ME. GENERATOR HOTS Wor PERFORM . 
AS WELL: AS WE'D LIKE 17 TO, WE HAVE NoT 
HAD Tire To ME REDESIGN THE NETWORK + HOWEVER 
IT wor Ys WELL WP To lG GRIT KC BEES raring ae. 
OF CourSE, THE HIGHER FREQUENCY WE USE, 
THE GREATER "BONE $ Kin RESOLUTION WE bü 
Cs wit. SÉ CuPAWED LATER.) 
THE QUIPUE GUY Cf THE rer BSMV, Pn BESIDES 
. Bewe pep INTO íz a% osmy, 1$ ALSO. FED INTO 
TNE DEMU Mut IN. THE AFORE- MENTION 
. SiNt-CS INE. FUNTION GENERATOR NETWoRE, AUD ACTSAS . 
A DRIVING. SIGNALG FOR THOSE DELAY MVS, Iu orien wos, 
IT FEB CAM SESE DEUM MV 5 To A SAMPLING OF.. 
“TRE SADE Mb COSINE MERO WAVES io THE SAMPLERS 
AT ME FERQUENCA OF THE SINE-4 COSWE WAVES IN THO 
SAMPLES | Alhama Are d CLES ay To SAMPLE Fro, 
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SE ASSURING AN ExACT 24 EPS FRAME RATE 
aa [Hung THE ELECTRONIC EQUIPMENT OPERATES BY PUN 


Y 1 
f^ I : 
š š Ë dac e». x 
š š : THE SIGNIFICANCE SF THI TUAT WE CAN GET MORE 
é o 
š THAN A 360 ROTATION N A BONE. (ro BE DESRIBED 
k M More Fut) 
TE: 
` $ THE TIMING COPTROL_ IS A FEEDBACK NETWORK 
: T r . 
n š WHICH SUNCHLONIZES Tut DS, FAEGUGNCAES CX Hich 
$ š š + Low ) To THE G <?$ LINE” FREQUEN, THUS Cc 
š ` 


ne 


Gocpt !9 PRES IN WIRES AND CABLES NEAR € THRU THE 
ND HAS A TENDENCY TO RADY A CERTAN 
MADU WIT e t$ PURA To ADTACENT PARTS, THE RESUL 
a THAT THERE DANAUS PRESENT K SUCHT VOLTAGE RIPPLE 
ew THE LINES, In f AMPLIFIERS, AND EVEN IN THE b. C, 
REGULATED-VoLTACE SUPPLAÉS, THIS MAW BE ELIMINATED 
BY ESOO SHIELD o S8 ee or THE 
SUPPLIES, OR IT MI BE COMPENSATED FOR BH SHUCHRONI 
ALL OF THE FREQUEÑUES To miu ra, Por Eupr, LET u$ 
surpost WE ME OPERATING KT 373,344 FRAMES PER SECOND y 
Awd TRE t RIPPLE IS AT GOCPS, THR DiCTUAE WiLL TEND 
TO SLOH UNDULATE BECAUSE OF A BRAT SET UP BY 
Tut ue, NoN- MULTIPLE FREQUENCIER, "Hout en, 
BU MAKING THE FRAME RATE EXACTUS BHFps, WE WIL 
DRA) A compuere France FoR EVERY BUCKLES OF HUM, 


r$ RÉCIEUED From A GDEMCLE SUPPLY LINE, THIS POWER AT 


EQUIP 


A 


SE ITA A 7A^6 AF cedet à 7043 
UMEN «roue dccem 


z 


GOV ost, d 


FU 
AMO JEE TAE Peepoc,cyes Omme 


THERE ARE A murs TO THE Tinwets CoMTRo) i ONE 15 
THE, 34 cps Faom tha counliv, THE OMER 1S (o QS From 
THE Vu, “THE 34 US FRAME RATE IS FED INTO ^ BSMY 


FED INTO A PHASE - COMPARATOR, TRE OUTPUT OF THE PHASE, 4 
COMPARTTOR (A D.C, VOLTAGE) 15 FED INTO A DC. Cont 


7 COUUTER, With Aerbucé df PS (lo MORE AS WE LHe ROEE /C 


OF TA" Conger 
BY A MOE SPEE) 


| 


Wich FREQUENOA WUKU WHEN TE» WTO THE FRONT END or UW 


OSCILLATOR, WHOSE MEAN OUTPUT FREQUENCY WILL ex TEE 


A AAA 


WHOSE OUTPUT 15 THEREFORE la CPS, TAE LINE FREQUENAJÍÓ 
(uocps) 15 FED WIO ^ Sat COUNTER (Unay FEEDBACK TYPES 
AND ITS OUTPUT IS 19 CPS, THESE à FREQUENCIES ALE TENIS 
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Zn i- wm ALL THE M$MN 'S IN THE CHAIN HAVE Gone THRU 


GLECTIP NIC GATE- COMMUTATOR OK HPovasmaLE MU BE NDA CHAIN 


` PIDE | part - 9 
THE Input To THE FIRST MSHV I» THE CHAIN IS A ptesQuenct 


& Wa tat te vi .. 


- a oe ` - " cdd. 
` 


Ú 


mv 
THE CHAIN OF WESEFSSER MONO STABLE EN e ) IS 
sr AN ELECTRONIC COMMUTATOR LOHICH OPENS A4 ! 
CLOSES A SERIES OF BONE GATES IN A SEQUENSIAL 
MANNER. IN OTHER LORDS, THE MSMN'S FURNISH THE 
DRWING (OPENING bawane) SIGNALS TO THE GATES, 


PULSE (Sau atep) WHICH COMES FROM THE COUNTER, 
WHEN ME PULSE ARRIVES, (T CAUSES THE MSMV TO 
FUP INTO MEF ITS OTHER CuNSTABLE) STATE , FOR 
A LENGTH OF TIME AS DETERMINED BH ITS INTEGRAL 
PC NETWORK. ËH VARUING R, THE LenerH OF TIME 
DURING LIHICH THE MSMN 1$ IN ITS UNSTABLE STATE 
MAM BE VARIED, SRS HES LAPS EDS ME 
DURING THIS “OPEN” TIME, A CHANGE IN VOLTAGE 
OCCURS ON ONE OF Y$ OUTPUTS , THIS VOLTAGE IS 
USED TO OPEN A NUMBER OF GATES CONNECTED TO IT, 
WHEN THE OPER "TIME HAS LAPSED, THE MSMV AUTO” 
MANCALLY FLIPS BACK INTO ITS ORIGINAL STATE C STARE} 
AND CHANGES BACK THE OUTPUT VOLTA E DRWANG THE 
GATES MUS CLOSING THEM, DURING ME FUP-BAGK, 
M PULSE SIMILAR To ME ONE THAT chuSED THE: 
ORIGINAL FLIP. 16. GENERATED Xr NIGTHER OUTPUT 
POINT, AND THENCE IS SENT To THE NEXT MEMV IN 
THE CHAIN [9IERE ^ SIMIL OPERATION OCCURS, THUS | 
OPENING THE NEXT GRour of ASSOCIATED GATES FOR *, | 
A TIME DESCRIBED PA THE R ASSOCIATED. PA THA il 
904 MSMU, . THES ComMuUTATING ACTION CONTINUES - 


MER JNMVIDALL CHCLES,. e e 

WE DRIMING OUTPUT’ OF THE HOMV $ (soon NW | 

fie 1.). 15-45€. To PERFORM A idee? of TASES, | 

Fog ExamelE His OUTPUT MAM BE USE Ge .- 
CLOSE THE WLECTPONK S0 (TcHt S ACROSS THE 


pra © 


VIO Y ` DURING THAT "PLACEMENT BONE DRAWING THE BEAM 


;' 1S BLANKED our) bai BE BLANKED our ASBEMED; 


E 

i 

. 2 
` 


4 a Tar: 
yo 


v A M / 


n$mN OUTPUT Lha 

—P à 68 
Né | t 

INTEGRATING CAPACITORS | MUS CAUSING THE DISPLAY BEAN 
To “FLY BACK” Te HIS STARTING PoNT, See, 
THESE SIGNALS ARE, Us FORE AS INPUTS TO . 
THE FIMRACK URI K: BE RIBLD LATER po MORE DETAIL, 
ANSGMER USE CF THE MSMV OUTPUT IS TO Dim OR BUNE 
THE DISPLAY BEAM. PM APPLYING THE MOMY OUTPUT To 
THE GRID OF THE OtseLAM CRT, THE BEAM 15 “TURNED 
-OFE” DURING THE OPEN TIME OF THE MSM So ENG 
IN THIS MANNER, FLUBACK RETRACES , AND CERTAIN 
BONE— PUXING- RETRACES - (AS IN THE ARMS ,WHERE THE 
BEAM MUST MoVE FROM THE STARTING PoiNT, UP TO THE 


oS AS MENTIONED BEFORE, THE LENGTH OF TIME 

SMV REMAINS IN ITS OPEN BoSITION 15 DETERMINED 
BU R THE INTEGRAL RC. NETWORK, THUS RA 
VARYING OF THE RESISTMUCES, ASSOCIATED WITH 
BACH MSMV-RC- NETWORK , AN OPERATOR IS ABLE TO 
“SET-UP” A FIGURE OR CHARACTER TO HAVE THE DESIRE 
“BONE ” LENGTHS, AND OVERALL STRUCTURE. HE ALSO... 
IN THIS BETUP PROCEDURE DETERMINES TRE SEQUE 
IN WHICH JHE PARTICULAR BONES WILL BE DRAWN, IN 
DETERMIN ° HE THE NECC«SSARM 

Vea Ee 


CONNECTIONS, wamani" > BLANKING U 


Ww ADDITION To DETELRMINING BND SEÑNC UP THE DESIRED 
Bont LENSTHS, 


— 


THE MSMV CHAIN ISA SIOMEHING, COMNUTATING- 
NETWORK WHICH REGULATES THE OPENING AND CLOSING OH. 
ME BONS GATES, JI THE VARIOUS TASKS WHICH IT PERFORMS 
COULD BE DONE IN OTHER WAYS, SUCH AS (D MECHANICAL . 
Sustem Ce) BINARY CUNTER SYSTEMS WITH alen, DEDE 


NETWORKS €.) OTHER ELECTRONIC ArRANGGMONTS d.) pldi 
MECHANICAL SUSTOMS ` 


- 


v Y w © w w "e @ w -- 


° vo 
» 
Sum uge 


dl meg. CH ` HE D.C. VOLTAGE APPLIED | 
M... j Ta Wwe ART ONE, THE ANGLE (e) THAT THE | 
>” U ..| BONE MAKES WITH THE X -AXIS OFTHE DISPLAY; 
A t? VARIED. A VARIABLE POTENTIONprER t be ` — 
SÉ USED To YARY HE INPUT VOLTAGE, dÉ OTHER MEANS : 
y- Gs MM BE USED ,of Course). THE SECOND SATE | 


o 


> 
; š No 
E ASSOCIATED Ux TH EACH BONE ; AND 6 DRWEN 
S BY AMA nsmN OF THE MSM CHAIN: -ARE 
: A NUMBER OF ELECTRONIC GATES, mue S 
3 ARE NORMALLY closeD, BUT Gea ARGICEENED 


mega mame Y T 


D Cap Cr pt 
A TED E 


t 


| 
| 


"LONE GATES. 


¿O 
c 


BY THE PECTAMGULAR WAVE FORM RECE IVER Seo 
THEIR DRIVING. MUNVIBRATOR, THERE IS AN Qut PUT 
FROM THE GATE ONLY DURING THE" oPEN E 
R CHARACTER OF THIS L 
2 T€ MURE O | Eco s 
THE INPUT SIGNAL, IF THE INPUT IS A D.C. SIENA 
THEN THE Baue PILL BE A CORRESPON DING D-C 
SIGNAL, COIMAULARLY IE THE INPUT 1S A SINE HAVE 
OR OTHER SHAPED SIGNAL, THE OUTPUT WILL 
Look LIKE THE. INPUT.) IN OTHER WORDS , THE 
QATE PASSES OR ALLOWS To PASS THRU iT ANY 
SICNAL THAT 15 PRESENT AT ITS INPUT DURING- 
THE “OPEN - PERIOD” OT THE GNE. o. 
THE GATES FOR EACH BONE ARE IN PARALLEL. | 
AND OPERATE SIMULTANEOUSLY , AND SEND SIGNAS | 
To DIFFERENT PARTS cx THE DÉVICE IN RT 
“MAKE” BONES AND CONTROL THEIR POSITOND. 
IN SPACE. A GAED D.C WAVEFORM CAS LL, 
| PE SUSUN LATER) MAKES A STRAISHT PONE. ` 
A GATED “SHAPED "WAVEFORM WILL MAKE A 
PONE TOBA WHOSE AXIS IS NOT STRAIGHT), 
BUT HAS Tut INTEGRATED, VECTORIAL DIRBCIPN 


a. SHAPE) PRESCRIBED BM THE SHAPED INPUT, _ 
€ ai aUi 


E adam bo C OE - 


MAKES UNTH THE CH PLANES Iv SP LA FASHION 
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1 LLD NETWORKS. TRES 


14. 


E He TORRESPONDING CHANNELS OF THE TAPS RECORDER, 


b. 


PHA 


— 


BY VARU ING MA D.C, INPUT, Tut THIRD GATE Is 
USED To CONTROL THE ANGULAR POSITION (or may ep 
CALLED "ROTATIONAL Position”) OF THE Stu oN THE 
BOWE, 

BDDITIOMAL GATES HAY BE USTD IN SIMILAR 
FASHISN To CONTROL OTHER PARAMETERS OF THD 
BONE — SUCH AS INTENSITY fc oues atc, 


n (eS C IO GATES CALLED O AND b SEND 
MEIR SIGNALS "Teo: AB AN LE PRODUCIR Cs 
iG Ay Also BE SENT 


S^. SS THAT DURING PLAMBALE THESE MULTPLEXED 


a 
-C pe 
` 


x` 


SicH MS WILL beue THE PONG AND SKIN PRODUCING. 

MECHANISMS of TAG DIVE. TUAS AWTorjATKALLU ` 
PRODUCING THE PREVIOUSLY RECORDED MoygMeNTS _ 
OF THE BONE t ASSOCIATED PARTS, 


ANE OUTPUT CF CONSECUTIVE e GATES BRE 
ALL FED INTO THE © - SINE-COSINE FUNTION- CONéeshr 
AND SIMILARLY THE. OUTPUTS OF GATES INTO 
HE + SINE Cede pucho GEN, 


|... 


d 


e € Dd. a a 


d 
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A - COSINE FUNCTION GENERATOR, 
` La CE 


y D? 


, PU L. Sl 


THE OUTPUT OF THE DELAY MY S DIE FERENTIATED 
AND CLIPPED, So TRAT oni A, PULSE REPRESENTING. 
THE TRAILING EDGE OF THE CHANGE- -STATES 15 
SENT ON To THE Naton- PULSE HSMN, 


1 


| i | o f m 
: THERE ARE a SIME-COSINE FUNCTION BENERATORS , 
ONE RECEIVES Ms INPUT From T © “GKTES, 

| THÉ SHER FROM Me >} QNTS, fy. . 

. BACH GENTRATOR HAS 2 OUTPUTS 
INE RANGE OF VOLTAGES AT THE | 

` me ANY DESIRED ANGLELRAR Posi 

|  &ew*, AND THE TWO VOUTACE ourPWTS HAVE 

. INE RELATION OF ME SINE AND COSINE RESPEC 

| www (SEE GENERAL THEORY) 

by ORDER TO PRONUCE ME RELATIVE VALUES OF THE 

|  SINEAWQ COSINE, SAMPLES OFÍÁ£INE AND Cat 

| WANES ARE TAKEN BY REGULAR INTERVALS , AND 


THE INPUT TO THE NARROW Pulso (HV F5 A 
NARRAN TRIGGER PULSE MING Prom ThE 
DELAY MV. THE OUTPUT SF THE.MSmN 15 A VERY 
NARRO ) STRAIGHT SIDED PULSE WHICH IS USED TO 
BRWE (en oPEN a SAMPLING GATOS. MG GATES 
ARE VERY FAST AGING Daerah ANSWER INPAT 


COM Live 14 Pers dee a MEJO 


‘THESE SAMPLES ARE FED INTO CAPACTIORS WHICH $ < 
WOLD THE VATRE SAMPLED VOLTACES TO PRODUCE r To ME GATES IS A SING DAVE (To ont) AND 
. D<. VOLTAGES ACROSS THE CAPALTANS WHICH d zs, ^ COMUNE WAVE (To Tue OTHER) COMING FROM 


NME SINBWAVE GENSRATOR (ciecx) AND FROM THE 
NM PAASE-SUIFTER RESCÓCTELM, Tuus THE OUTPUT 
A OFTHE SOMES IS A VERY NARROW PULSE WHOSE HESONT ` 
(p& VALUE OF VOLTAGE) IB DETERMINED BY THE TIME 
SAU WHICH THE SING AND COSINE WAVES WERE 
ye" SAMPLED, nen TIHE was DETERMINED BY 
THE TRAIT EDGE OF THE DELAY MN., WHICH TIME 


PLE AT ME LEVELS BEING SAMPLER, 


^ EH. sNE-COSNE FuncCrioN GENERATOR HAS IN 

ITS NETWORK. A. DELAY MULTIVIOR ATOR, A NARAR. ` 
.. OUTPUT PMomSTABLL MULDVIGRATOR , a 
fta beieibG jopar = WANE@—SamerudG GATES MID A HOLDING CAPACITOR, 
 Dëënmg cocoa ON) THE OUTPUT OP EACH SAMPLING GATE. 

MFD Meta iç T WE DELAM MULTIVIBRATOR HAS TWO INPRS., ONE 
bang Naah npa) PUT COMES FROM THE on STAGE OF THE Š 
; Nas Means MAT Tae 
| OSA MM Pemtatné is COUNTER y AT THE HIGH TREQUENCA ANG RE 
| mammon esce ton TVE SQUARE WAVE WIPE, THIS IN PU] wie 
“Wana; cries og ME DELAY MU TO CHANGE STATES, IT WLL 
Mb Dén megu 0$ REMAIN IN THIS STATE UNTIL IT FUPS BACK 

WV Kc 3. AUTOMATICALLY INTO ITS ORIGINAL STATE The 
¡mee man eife A LENGTH OF TIME THAT IT REMANS IN) THE UNSTABLE 
' MARS OF HE Wout, STATE IS DETERMINED BY TAE AM Went, más 
` eg t DZ ad INPUT (WHKMA Comes FROM TWE GATES) IS 

A OC, VOLTAGE WHOSE VALUE DETERMINES THE 


OF pane TAAN abos e 
pius, | a BENSTA OE NME THE DELAY MV, WILL DELAY, TORRE 


eMe “b. Ç 


| d | WAS DETERMINED BU. THE: D.G, VotTR6€ IMPRESSED a 
| 3 l UPON T, THIS VOLTAGE MEIR HAVING BEEN Deng 
| Bu THE GUTPUT OF THE CONE GATES. THE NUMBER... 

k OF SUCH PULSTS FOR ANY GIVEN D.C VALUE ` A 

Ë IMPRESSED UPON THE DELAY MN, tS DETER MINED 

Bu THE LENGTA SOF ANY GIVEN GONE. o 

yy BECAUSE ef THE HOLDING CAPACITOR ASSOUATSD 

Së : WITH THE OUTPUT OF EACH SAMPUNG GATE, . 

š . TAERE APPEARS KROSS FACH. CAPACITOR A ` 

DC, VOLTAGE AQ REPRESENTING A PARTI 


€ 

` ° I 
duo ARTE SE SRS ee PA Be LN RU DE W 
` 
E? 


TRE DOE v$ Gent RA €D, 
MERE ARE OMER WAUS Of CONERATING THIS S 


ConsW€ Function , ONG SIMPLE WAY WOULD RETO. 7. 
LET THE OUTPYT OF THE BOND GATES Supi VOLTAGE To A*ocikb 


SINE- COSINE POTENTIONSTERS BUT MATES POTS ARE Expo wo ANON 


ER La 
€ INTEGRATORS a> 
° Dans ft 
4 À . $ 
' TME INTEGRATOR IS A HIGH GAIN AMPLI 
HAS A FEEDBACK CAPACITOR, To ITS 
FUNCTION 15 To PERFOR) CONTINUOU 


1 
Pd ECC 
Ne 


Tow gue. .. 
Wa ere ED 
non INTERMEDIATE VIEWS MAY BE BE, hi 


| | | COMBINING ALL THREE @AITECRATOR_ OUIPUTS IN 

, of Em THE SIGNALS “PRESENTED TO MS Ir" "eg | PROPER pa AMOUNTS; Mb THUS ALLOWING 

| | ARE THREE een IN yt pi | AN" OPERATOR OF THE DEVICE TO. VIEW RH Tat 
ONE FOR EAC A COORDINATED? HK H OBFECT OR FIGURE “FROM ANY Postion , HE 


JF mE NDUT TO AN INTEGRATOR 15 A BG. deit 
bo Tut OUTPUT W ^ RAMP FUNCION y TRE MINAL Con DITINS 
x . (SANG VOLTAGES ON THE ourPuT WHICH DETERMINE 
S ¿"RE STARTING- Pour OF EACH BONE OD THE DISPLAM) 

i y ARE DETERMINED SA THE VOLTAGE ACROSS THE FerDendt 
xe CAPACITOR, t$ po ex MAT 
Z xe c toe), A a: NAE ° 
Lex A SEQUENCE OT D.C, YoLTAGÉS WILL BE JONED 


FUNTION OF COMBINING MESE INTEGRATOR OUTPUTS 
J A PROPER FASHION IS CARRIED our 64 THE ` 
"CAMERA ANGLE NETRoay " To Bb NSUSSED LATER, 


^/ TAE VALUE Of vouAGCE PRESENTED TO THE INPUT of 

^ AN INTEGRATOR, DETEQM (NES HS sa ppp RAE or CHMKS 
SN OUT AGE Ar TRE ourpur, (stops), Ie TM 

NPAT, VOLTACES To THE X ANB Y INTEGRATORS ‘REPRESENT 
THE SOS © AND SING RESPECNUEY MEN THE 
SUYPUT OP THE IWTEGRATORS (GH NENGENA FED 

INTO THE Betzen: AND VERTKAL AMPUFIRS ON 

A DISPLAU SCOPE WiLL CAUSE THE BENI TO DRAW 

A LINE ON THE SCOPE WHOSE ANGLE To THE 
HoRtzenTAL Is €. ^. i 


GË, : 
o ot P E an 
AM RO 9. NEG RS WREN SENTE ke EACH OF f Mus cis e 
MED A 4 DEET IF THE DISPLAY WILL GE me. IE 
beem OF THE FISURE (or MASE BEING DRAWN) _ | | = | l 
ON THE a a THE COMBINATION, ; s m. EE Cu 
FoR EXAMPLE, IE TRE G INTEGRATOR GS ABE OUPUTS. i | 
ARE USED, THEN THE DISPLAY WILL BE A VIEN RCA 15 
“Mt PeoJE TION OF THE FIGURE ON THE x 4 PLANE. dS 
| _ SIMAR, IF THE Y UD C ot art ust, TRE VIEW | 
MILL BE A PROTECCION Of TME FIGURE ON THE Y Z PINE, | 


TOGETHER WHENTVIER TRE CAPAUTOR, 15 DILNARCOD N 


| Ss Kueren ouf. TRE. AL CONDITION VOLTACÉS ARE 
b MENAK E ANO THE VDisPLAM BEAM 


L5 0.  RETURNG To A ZARO oR STARTING. POSITION, 

- . me FLUBMICCARCANT To BE DESCRIBED PERMIBNIS 
= {AE FUNTON OF SHORTING OUT 

DESNARSING- ` CAPAC[ToR. AS DESIRED OR REQUIRED 

To DEAD A FIGUAS OR IMAGE.) 


TONOS 
SRA NS N nm > 


' 


- “o. 


-- a 


COMENT ie ERR 
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r » 
F: Ad / 


Aca Men on. 
e 


“ING FUNCTION ef THE EWEFBbE NETWORK (S Jo SHORT our 
: | Leg, DISCHARGE THE caracos (c) Aseecósg dër, TUE 

INTEGRATORS kk DESIRED Times PENES TASTEMEN ` 
OF BONES AND AT. TE END OF Que CUCLE-OE Bont 
GENERATION , DISCHARGING OF THE CAPACITOR S CAUSES 
TALE Btim ct TRE DISPLAM CRI TO FLY BACK TO The 
| STARTING POATON, +... : 

AN ELECTRONIC  SoTCH. bticcHAQGS THE CAPACITOR, 
PULSES WICK CLOSE TAE Suc COME FROM AN AMPLIFIER 
RCH AS IN TERN PED BU PULSES(LOHICH ARE SELECTED 
¡AS DERIZED ) COMING ERoM SELECTED MULTIWIBRAIORS 
oF ME MB cuum, ALSO, A PULSE, gatos E. DURON 
t$ DETERMINED BY THE Timt OF THE LAST Psy. To THE 
BEGINNING OF A NEW CUCLE oF TÉ Fest bony 15 
GENERATED Du A SUSTAALE MuLTiVIBRATOR. THIS 
FLUBACK. RI -STRALE MV RECEIVES A PULSE From THD 
.. LAST MOMV ASIT CLOSES, THIS PULSE FLIPS THE BSMY 
i... AND IT^ OUTPUT. .CAUSES THE SiúmiTcuUEs To Cost, 
IWS Bsmv AMS IN THE "Coste crate UNTIL IT 
'RECTINGS ANOTUTO INPUT PULSE Warct This Time 
comts From THE EEP UNTER, THE Zon: PuLSb 
WHC SrA*TS TUE CHEN OF ët ls, ` 
DIODES CONNECT ALL oF THE buet INPUTS Te 


— e. - . - 


= `. THE AMPUFIER WALA. ACTHATES ME SWITCHES so AS 
A. To PREVENT PULSES, FEEDING BACK INTO THE 
me GAES AND Tia SP: 


| Out OF SEQUZNCE | 
. We sha par tee peran] <LoseD DURING- 
mei.) VAE DURAN ot A PULSE, BD BET LNG oR 
— — {swe r a EN . . 


e e» e = =.. mm > — — — - *— Á— Tama ee un e 


( | 
| F^ Me ag e... RD 


“SUN NET Lech. 


“INE FANCTION CF TRE SKN NETWo£E. 15 TO ALGEARAICALLY 
COMAINT THE VARIOUS. VOLTAGE REPRPSPNTATIONO cf | 
mw, &05 e, Hine, ees, Kitay Kita Kite, Simkk 
cos k,U Awd The VIDEO siqnal “As GG Give ThE 
PROPER FoORMULAMATNIC REPRESENTATIONS OF THE 
GEOMETRIC PROTECTIONS OF THE FIGURE OR OBJECT 
BEING GENERATED. FOR QUICK REFERENCE, A 
TABULAR, 

19 GIVEN) BELOW, 


N 
3583 @ D.C. VALUES OF VOLTAGE WHOSE RELATIONSHIP 
Kt A Oto :) is As THE sine ND cose OF THE ANGLE © 
, usn ` i 
- A ` - 


$ 


Pa 


M ` N e" I . 
YN Du 
AUS jett Se 27 DE. VALUES OF VOLTACE vest RELATIONSHIP 
Cos h: ) 15 AS ME SING AnD CosiNe cmt "ANGLE $. 


RAMP FUNCTIONS or VOLTAGE , THE OUTPUTS 
OF INTEGRATORS X AWD Z RESPETWELY, 
K,t> | LINERE THe CONSTA K, W A SCALING. 
- FACTOR, WHICH Ú A’ DEVICE FunchoN OF THE 
Ghiws cf biseLba purik OF she GANG Or THE INTEGRATING 
AmMPLIMERS AND Abío A Function OF THE AMPLITUDE OW THE 
INPUT SINE AND sine WAVES TO THE INTEGRATORS. For. . 
SIMPLICLT™ MESE EFFECTS ARE ACCOUNTED For 84 THE USE 
et THIS "LUMPED CONSTANT” K,, 8 


Sine AND COSNE WAVE FUNCNONÍ . 
WHOSE "FREQUENCA (mE NIGA FREQENCA 
I$ BETORNHINED RH ‘Kay AD WHoSse | 
_ AMPLITUDE IS CONSIDERED To BE EQUAL 

lo | Cone unm), (Far ^ degt, HAMEMPNCAL 
KEPRESENTATION Wen Have fo USE a Sim St. FO .. 
DENOTE THIS WAVE | BUT OE SIMPLIFU TAE Ex PRISION 
HA LETING Qu L unit, tivhich may = about Joes SIA 


Sin Kt: 
Cos k, t: 


* 


" 


OP MESE VAn,ious ls j 


CAPITAL À Ú USED TO — 1 VIDEO 
SIGNAL WHICH COMES FRONT THE. SKIN 


| 
' TQ Steil Tat INTER- RELANONSHYP OF T 


SIGNALS, N PicTOCRAPA W GIVEN BELOW FoR A 
BONES | 


: tows | i 


@ouE 2. 
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"Toon AL6EBRAC FUNCTIOdsS ARE POLPÍRMED eA . THE 
PORTION OR THE DEVICE WINCH WE CALL THE SKIN 
NETWORK, Mul MULTIPLO AND ADDITION, 


ASSOUATED WITA EACH MULTIPLIER. MM ARE INPUT 


Zen AND OUTPUT AMPLIFIERS, WHICH ARE ELECTRONICALLY 
aS BR 


, NECESSARY TO arlo) AN ANOLOGUE HüUtT PUER, TO 
PERFORM THE TASK OF MUCTIPLICATION. 
GF MULNPLIERS REQUIRE A “CENTER TAP” INPUT, u$ 
INTE THREE iuPurs TO MULT BUER 54, SI. 
WE IMPORTANT THING HERE ' Nor How WE PERFORM 
ME PARTICULAR TASK | BUT THAT We Do PERFORM TT, 


ys? ai 


.— — 


ADDERS ARE MERELY RESISTOR NETWORK $ uch 
ADD The VARIOUS SONALS PRESENTED To IT. 


ALEE ORAI CALU SPEAKING, THe SKIN NETWORR mes 
TNS PREVIOUSLY MENTIONED SIGNALS AND comBmes 
THEM So THAT 


x = kt coso cos Ah We Song cosh tem Asia 


3 =k, t sin Sees $ +Ñ sin Osimbosk,t+ A cose si Et 
z = kt, sing +A cos beskt 


HERE, X,U AND Z REPRE SP AR ra y AND Z 
VECTORIAL. Components ot (CURE. BY peESENTIM d 
ANY DA OF THESE SIGNALS To THE X AND Y omnet 
CK A Display CRT, THE RESULTING DrauniG wit bE 
A PROTECTION OF THE 3 DIMENSIONAL FiguRt oN _ ` 
ME PLANE DETERMINED H TE CofPoNENTs SELECTED, 
BY TRE GEOMETRIC SELECTION AND COMBINATION oF 
ALL THREE OF THESS CoMPSNENIS, ANU VIEW SAS OR 
PROTECTION OF ME 3 DIMENSIONAL FIGURE HAU eE ei 
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4 Be bho li 

AMERA NILE NETUCRK ge? | 
i . i $ e. 

Sol: we FUNCTION cF THE CanteA ANGLE MOpuobpg rs To 

b^ ` AMUSTSLAMALIM (AND THUS GEOMETRKALL pibe. 
i ! TRE X, HM, AND Z COMPONENTS OF TA REF DIMON 

4:7 FIGMARE lw Suci A MANNER As To Ae FOR ME 
PRESENTATION OF A AN Merion OR VIEN or THE 

| FIGURE OREN ME OUTPUTS OY THIS NETWORK ARE 

PRESENTED To TAE X kup Y CHANNELS of Á Gu CET, 


mee. 


A ALGEBRAIC FUNCTONS ARE PERFORMED ; THE FIRST 
, 1S MULNPLICATION. BA A CONSTANT, THE SECOND IS 
| ADDITION, a | 
ME “MULTPLICATION BU A CONSTANT” IS, IN EFFECT 
DE TAKING OF ME SINE MIO COSINE OF THE 
VECTOR. AND IS AccemPUSHED BY A NETWORK or 
VARIABLE. SINB-COSINE. Por ENMOMETGRS, ADPITEN 
6 PERFO9RMBD USING A FIXED RESISTARCT NETWORK. 


ANGLES O Ott, prime) AND $ (Pi PRIME) 
REPRESENT THE. ROTATION of THE KY PLANE About 


ME X AXIS AND THE Xz MAE Anur THE Z Ans, 
s. 14 wg wiPtes 

2 Su)-Co9ig Pols GANEED TOGETHER Lu ron 
^ COMMON . SHART) ISTHE MECHANISM FoR PERFORMA 
ME PROPERLY -RELATED MULTIPLICATION BY Co STA NIS, ta | 
TAKIN TRE SINTS4 COSINES PJ THE PROPER PELATISNSU P; 


o near 


TEREG ARE [Wo SUCH MECHANISMS, ROTATION OF } 
THE SHAFT OF. ONE, CONTROLS THE VITWING ANGLE — 
E. THE OTWER CONTROLS Pa AMPLIFIERS ASSOCIATED ; 
i. W THE THE enkt OF SINE- COSIÑE Pors ARE AN 
| ` Serben NECESSITY Wee " AS 
OUTPUTS cw THIS NETHeRE ARE ° 
NES, cf më DISPUM CRT, AND REPRESENT, | 
WEBEAN- RSINONAL IORN NECESSARA To DAH THE 


RECORDER ALONG WITH SMER CONTROLLING- INFORMA aa, 


lc ala d hz 


ENENTUAULA , WE'LL USE qou[Roc (NG SEO “Motor To wl 
Pes Wo TUE SHAFTS c + b, So THAT THE CAMERA © 
ANGLES MAU BE RECORDED ON THE PONTROL TAPS E 


(Nom WORDS, WE'LL ECORD. SGHALS To WHICH THE. 
SERVO 5 With REACT, THUS RELPRPIG TUE CAMERA 
AN GLES L WK 


SEDELARLVUVLLIIIIIJIJIIJIIXAA I RA A PLE EDI 


17 
Leg 

SUM) GENERATOR. . ` we 
of . 
THE FUNCTION OF THE SKIN GENERATORS 


IS “Te, GENERAT 
& RES MON KL y ME MAGNITUDE of Wk 
THE DISTANCE, GRIETA) 


bp van, 


WE SKIN GENERATOR IS A FLUIDG SPOR SANNER 
WHICH SCANS k SPECIALLA PREPARE PUOTOGRAM 
AWE DENSITY Of Lach CONTAINS THE DESIRED 
THICENESS? INFORMATION, 

ME SK GENERATOR 15 A HIGH 5 


Ru. Comune 
WHICH CoNVEUS IN PROPOR ceque TET SLM 
| MATION OFFICES wärd IS RETAINED 10 

a CAILLAT 


FaRM of gett baie, INFogmaTion 
. STARACE DEVICE OR MEDIUM. 


ME FUNG SPOT SCANNER 15d MSE A SPECIAL 
CeuoRT PERSSTANCE). eATAODE RAY TUBE IN GHICH, 
THE BEAM SWEEPS cuU A PRESCIBED RASTER 
C PATERN ot LINES) , THE REAM PRODUCES A 
SHORT PERSISTANCE SPOT Of LIGHT ƏN THE FACE oF 
THE TUBE, MS SPOT OF LIGHT 15 ou ` 
CON DUCTED AND FPexuseD ON TRE —PAI9TOGRAPAK 
TMANSPALEN CH BHICH TRADSMUNTS VARYING AMOUNTS 
OF LIGHT ACCORDING To THE FILM DENSITY. Thus 
THE ProTOGRAPHIC TRARSPARSWCY MODULATES THE 
INTENSIM_ cir THE LIGHT, AS THO SPST surBEPS 
OIL SCANS k<4poSS IT, THIS MODULATED LIGHT 
IS COLLETED BY A CONDENSING LENS AND — 
Repaid €ocussep on A PHOTD-muLTPLIER TUBE 
WACK COMVERTS Tc MoOULATEN LIGHT Ia A 
VoLTAGE SIGNAL Cito), (in GENERAL THIS Susrem 
AGS AS.A HIGH SPETD COMMAUTATOR, COMMUTING | 
MAMA MESES OF INFORMATION i THE OFSIRED STREAM 
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P X. I 


Ag THE SKIN 


P LA. NG 


. . MN TN $ 
R SEQUENCE, 


-HE VIDEO SIENAL IS THEM ADOED OfEcTORIALiY 
SPERLING) To THE BONE SI6NAL AND GIVING 
JHE POSITIONAL INFORMATISN art diseLay BEAM 


WHICH REPRESENTS THE THCKNESS OF TUE Op JE 
OR FIGURE BEING DRADN. 


4 


THE MoveMENT SOF THE FLUIMG SPOT 14 ConTROLED i 
84 BEFLECTION AMPLIFERS IN SCANNER. THE 
CoNTReLiN SELECTION) -WAVE RNS” Age. EENERATE D 

"Iw TH S Së ERE on QPP C ee Fe Md 
Tecra PEM tee | WHICH ARE SYNCHRONIZED 
AWD bewEN @ AW INPUT FROM ME SCR 

b L¿ Mi 


THE RASTER (PAKAN Of MOVEMENT OF THE SPOT) OF 
THE SCANNER, pp BASICALLY. RETAMSULAR, 
WITH SOME Le<alizeh MmMoDIFICATIONS jv THE 
PATTERN FOR SPECIAL, SEIN-DISTORTÓN EFFECTS 
AS IN LIP, EYE Xx orn€p FACIAL fede PENES. Aud 
PLASTIC - 


PT — MoYEMENTS, (SUCH AS WRINKLE 
EST ECTS WHICH WOULD 


ec ALTO AICA 
DEVELOPED AS K FUNCTION CM NE ANGLES, ) 
CENDRATOR MAY ALSO BE USED 70 
DELELOPE GIVER SAIN INFORMATION suci AS 
SE Kee ` SMADING , Cris Lou) OE 


Dean EATER) C 


t 


¿` so T sad 
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' S 
ding NÄWRK A “Taye Racor dev dS 
Gs - | : $ 
H Th Function of the Recor Dine NEA 

To RECORD THE Jomid-adlusn 
SIENAS CMuctiPtkXED Duck: $ 
NLow foe, TAE PLAY- BACK SF THESE e 
, THE Rrcogpt Die A MULTI- CHANNELED RE GRD US 
| ON ONT CHANNEL 15 RECORDED Tut CLoCE AT EABE- 
SIGAS FOR SUNGIRONI2ATUN © Sound iore ded Ow Thi 
| SELECTIVE RECORDING OT INDIVIDUAL CAE- aut 17 
SR Grau) DE GNE- Sulu, 15 Accognr (HM [y 
vo u GMES WHICH ARE ASTNATED Cuna 
Buy Tat Mic nuBRNOQ4 ASSOINED wih Tit 
'  paNf CATES DESIRED TOR REORDEM, A Sufi 
man PX EMPLOYED TO noD MLSE ANY PEFOPDINC. 
GATES OPENED_1F IT 16 DESIRED To yecto ALL -F 
TRE PoNES.(AS Au ELAR “AY DO AT THE SCC € FAN, 


8 Fee MOS NS THE WRITE HEAT S Ath 


ke : apace A 
siut D APST@eP AM 7 F RərA THE dee ANENG 
PS FAR AS. JAPE MIMIN 19 GonceratD, THE SIGNALS 
. wiücu ARE PASSED BU THE Btzcgpke GATES ARE, 
| 4utuct RECORDED ON THE TAPE Bu THE WRITE HEAR 
E SONALS THUS RECORDED KRL ALMOST IMEDIATELY 
READ w THE BEAD” HEADS. wéi unice THE 
SIGNALS ARE AfMPDEIED IND SENT INTO mt 
Dont CENTRATION NETWORK , 
` ME TAPE FORMAT E Shoe N BEL SIS EE 


H „~>. 0 WRITE (eeconb) _ ka (pa tasr) 
HU , o slats, TAFE 


+/ Sai: d ue AL 
IS 


| 
| 
! 
| 


[3 14 


~ - 


o oi O me e ee e e e e zs e v- - 


, 
' 
' 
t 
' 


É 
sË 


ES Gë THE ser Aa 


ZA HS 


by 
Jat Cock CHANNEL HAS RECORDED ON T THE HIEH fit CC 
NE WAVE PLUS THE | IANT FRAME pulse, 


THESE SIGNAULS ARE SEPA MEXICO AFTER READING, 
AND dut SIGN WAVES ME SENT TO THE Rove 
GENERATOR y THE FRAME PULSES ARE SENT To 
WE COUNTER CHAIN, jape. | 
At. THE @ AND d ChANNGS ARE MLD WITA 
RT cop bt O SIGNALS, SELENE RE-RECORDINÓ IS 
bcc OMPLISIED PU MAKING CONNECTIONS BETIEEN 
FATS SELECTED | IS MUS t THE RECORDING GATES 
S> THAT THENEATES ARE OPENED ONLY During 
THE TIMES S occurvence OF THE OPENING OF 3 
THE POED O A. ARTES ASSOCIATED D Gli d 
TRE SELECTED MSMV z Cr wma er episc Spa n və cul 
For EXAMPLE, SUPPOSE AN operator WishntD To 
Re (RECORD WE ANGULAR AcnoMS OF THE: qu. 
L'^ Bones HE'D (GwNÉCG THE PULSED OUT PUT oF 
MSMAN's Hd + & To ME RSPR Ra 
ACTUATING INPUT TERMINAL OF THE RECORDING GATE, 
Tuys THE ONLY TIME RECORDING WouLp AKT PLACE 
WOULD Bt AT THE EIKT SPSS on ME TAPE 
TWAT CORRESPONDED Tome PREVIOUSLY RECORDED 
ja ASTIONS OF BONES 445, THE WRITE HEAD WI BEING 


Qt ACTIVATED AT TRost UMES WOULD OBLITERATE THE 


PREVIOUSLY RECORDED SIGNALS AND LEAVE Tht 
NEWLY EXSIRTH SIGNALS Oty THE TAPE, The REST 
OF THE Mime, TRE RecorDING GATES ARE CLOSED, 
PH THE READ HEADS PICK UP THE OLD AS WELL AS 
THT NEW SIGNALS , AND TRANSMITE THEM Thpousn 
TAT DEVICE TO STIMUINE We DESIRED RRN ACTION J 
ON TUE DISPLAY . 
OTRER Po CHANNELS ARE USED IN SIMILAR FA Som TO 
ONR RECORD AND CONTRAL OTHER PARAMETERS OF D 
THE PONE . FOR FAMAE THE Ñ (Rho) CHANNEL IS. > 
USED To CONTROL, THE ROTAUONAL POSITION (On TWIST) c 


Te A 2.3 
E CONTROL ot MOTION 3 orni PARAMETERS 


< ¿$ 


CONTROLLO. THE FUNCION OF THE 
GENERATED THE, DESIRED AGNALO 
VALIDUS WOMONSA.TN GENERAL THE Cem? 
SIGNALS ARE VERY Lov) FRE QUENCY = n SmE 
CASES PRACTICALLY D.C. (THE SAMPLING RATE FoR EACH 
BONE®. SIGNAL TO BE MULTIPLEXED Is. Ad TIMES PER 
SECOND. IN ONE SECPND, UNLESS THE ACTION 
OF ^ BANE “6 VERY SWIFT, THE VOLTAGE VARIAT 
Prom THE REGINING TO THE END OF ONE DRAWING 
CUCLE (dec) OF ONE BONE (V $ Geel deo 
19 VERM SLIGHT. THAT IS To SAY, SUPPOSE THE VOLTAGE 


VARIES B votis) ont O a Term Wwe 
Jo THE “TURNING GF À POTENTIOMETER, THEN THE 
` VARIATION MP. FROM HE BEGINNING TOWE END cF A 
Bone Lë Amour? de WATS WHICH 15 bucu bk SMALL 
CHANGE THAT THE Bont AP PEAS STRAIGHT 
NETWORKS OF VARIABLE RESISTORS AND VEY 
LOW-FREQUENCY GENERATORS MAY 
BE USED TO GENERATE Sita INTERRELATED 
BONE-GRPUP ACTIONS AR MITONS. SBS AS 
ME MANIPULATION ASF TAE POTENTIOMETER JNPUTS 
iS SIMPUPIED, H HAY BE CONSIDERED TRAT THE 
CONTROLS” MAY BECOME MORE AND MRE —— 
comprurtR - LIKE 


DW 


Z 


e 


shaped WAVETOR D.C. (Puis, WILL 


-.  .. IME BONES. OTHER THAN STRAIETH . For ExAHPLE, 


eccl... A SAURI JONTROL re Puy WILL GË A WICCU 
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WHERE MANY MOTION Func 
Y . 


A 


Ta 


A SIN aS2t DAL e ee (IE Ar We 
PREQUENA) ËP. kait MAKE A 


lore MAKE A CURVED AR ARCHED Don. 
⁄ SPECIA ESTIADEESRIIS NAY ALSO DE Auc en? 

UA @rfordls On LE a JA FE C ET , WHT 
PRESS THRONG A AIE- NGT WOK M ORDER. 
ao PRODUCE DESIRED MUTATIONS ON THE BONES 
(TEKA MIPAES SUCH AS THESE HAVE BOTA? Os SO 
OL’ MARY CASS OV: Otte d BE EXECIITEO 
(CAEN TIME ALLOWS. 


C JOV-STIKS Y EM 6e/€ CONTROLS HANG 
Been DESISAEN For EASY, MECHAVICA C | 
PIALI ATI ov OF THE Coro ZS 4 ^1 EF on e 
THE SUBIECTS OF LATER PATGAZS. SPECIAL e 

INPUTS FOR FACIAL EXPRESSIONS MAN BE 


A 
= mN 
AS 
= eT 
> Ñ 
ÑE o 
or 
AR 
> 
5 
m 
N 
m | 
XL 
= 
haa 
S 
2. 
» 
< 
"e 
TA OOOO 111117777 


"Zë 


THESE SINU -o 
Dee MIDAL FACIAL 1 LIP MOTION, 
USING A NETWORK OF arie ^'N GAGES Dl 


a o ffe, 9 - 


o 
e 
e 
e 
e 
e 
> 
o 
o 
g 
s @ 
o 
€ 
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@ 
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a 
SHADING (ano COLOR Jtraonk 


i HPs] el 
WHE ELECTRONIC SIGNALS MANG OUT OF THE 
CAMERA ANGLE NETWORK ARE REAM POSITIONING 
SIGNALS 5 C just a9 FINGERS CONTROL THE POSITION 


OY A PENCIL ON PAPERD, THE FUNCTION oT 
THE 
THE 
Sp. OBJECT. 


| aries Si, which avist from the surface 
—.. . VARIATIONS IN THE SKINa (COLOR VARIATIONS IN 


° ` |. THIS SENSE ARE THouGCHT OF IN TERMS OF A THREE- 


a! Ston. (Mutn-cot.g) PROCESS pHERE, Ford Frang 


qut meet 


wt RE THREE DISPLAY SPES ALE OPTICALLY | 
me S UPPERIMPOSEN | AND EACH SCOPE HAS A CAR FILTER 


_ | 
{ 


~ 4 


ON ITS FACE. £4 UeyiNG THE INTENSITIES OF THE 
3 BEAMS , THE REA OPTICAL IMAGE HAS FCU 
po . SPECTRUM COLOR. CAPABILI. THUS THIS TOPIC 
IS CALLED. SHADING up Joe NETWERK, ) 


" THE “SKIN 


VIDtO SIGNAL. CONTAINS THE 
INFoRHMATION AbBbouT THE 


CRIMAGONAL DISTANCE genre BONE AND SKIN, 


.—- . OF TRE VIDEO SIGNAL vw [SED TO Cot 


SHARING (AND COLOR) NtTuORE 15 TO GOVERN 
BEAM | NSITM S iT DRAWS THE FRURE 


S HORES bp. 


3 Km FuLL BANG FORMAT mE RER See, 
fighi ~ 


JASTA ( HIGH FREQUENCY ) VARIATIONS IN INTEASTY 
AS* OCIATED WITH SKIN SHADES + SHADOUSS Tewe 


_ ! Fhepu£M CH. SKIN VALS TO ACCENTUATE SER 
ké. , skiasy FEATURES WHICH OCCHR. Ec) ce A/ THE 
Le BOCES QF WE DEJET TENG DERW Au THO. |) 
Sa a Foun, ¿89 DIFFERENTIATIUS THE Se VES. 
au $ n ID: 
os A BATE -OF- CHANCE SI6NAL /S ez LED. A TARESHOLD: 
c UEM ME WORE DETECTS ALL RATEGAESH de A 
Wi, de Et ec) ÁABSOLIMEÉ VALUE, THE Ciaäegh ATIU. 


pl ETA Den AO AVISA HN Ar:PtI LED AMD. 
oL mp ce lus ed o mro. JA Ji WAL NALA 


Jawan cR] 


D 
+ 
` 


| 


JE, EDGE cepe (sos ik): 


UE 


pe^ 26 d. orn ARS 


AÉ feoDUCED /y ACCORDA ANITA TOE 
SK/MYVECTER POSITION WAICH ts A 
FUNCTION OF JHE PHASE OF THE Int 
FREPUCIEY Sire CUADE, mom? Crock 


IN APDINDAJ, A HIGH FREQUENCY WOBBLE 
OR A Foc ys FLA 


MAY EMPLOYED Ti 
HEAVY UP R een TUE EDGE Ab. 
Acñion ALSO BEING TREE x SUCHRO- 
NoUS Lan PRASO OY Tuas SUNG WAVE, 
wo net ven nw FLAT COLOR EFFECTS, OR- GRAUS OR TEXTURES WE, 
Seet tor MAY BE PRODUCED BU. XUNG IN. THESE INTENSITY— 
MODULATING SIGNALS MEB Sn EUNN tawan ThE 
BONE GATES MsI6NED Fog THAT PURPOSE. TUE | 
mJNRUT To TUE GATES "MT a Neu FREQUENCA ov 
B CERTAIN “when WHEN APPLIED. TO PODULATE THE DEAM INTON 
DURUNG TWE HRAWING OF A PARNCUMR PONE WILL GWE. 
A TEXTURE D PATTERN . MORE SPECIFICALLY VIDEO 
SIGNNS GSS ~S OND OF PRESCRIGED 
DESONS MAW BE APPLIED IN. THIS. MANNER To GIVE... 
TUT DESIRED EXTERIOR APLEARANCE or AJ ox. 
ARRESTO KS A SOAP BOX OR IMER CONSUMER 
PRODUCT, OR A SHIRT PATTERN Con A’ FIGURE) 
OR A RUR PATKRN ON AN ANIMAL CHARACTER) 
(To GENERATED TRIS WTENSITY YIDEO ) ANOTHER 
ewe Webbie EE 
< LENCAL MEANS, AR: A 
USED YO ANIE Tee SKIN-SCANNIDG RASTER oc THE 4 
FLYING SPOT FOCUSED . op). TWO (oR MORE) ` 
FILMS - WERE ONE FILM CONTAINS THICKNESS 
INFORMATION AND ANOTHER. CONTAINS SURFACE | 
COLOR, PATTERN OR TOYTURE INFORMATION, 


"esa. e e A So 


WI OIN? Gren ADD SCAN CONVERS low 


. DELUSE THE ppo BEAM IS DRAWING A IDINENSONAL 


PROTECTION OF A 3-DIMENSPRAL IMAGE IN A E 
CowTINuUoub MANNER 11 15 NECE SGARU To P | 
AMEANS ot PREVENTING THE Se FROM RADE . ZEE 
| DRAWING NEIL A portion OF THE IMAGE RUCI A Multi GUN ScoPE TUIS BMLOUBO WiLL 
HAS ALREADA BTEN DRAWN. THES A SPECIAL CONTAIN TRE WAGE TALS DRAWN FoR A LSHG(D 
DEWCE FoR ONTRIAP PREVENNON” HAS THE OF TIME cm NESESSAQY For PHOTOGRAPHING: 
4 ke FUNCTION. OF DOING AWAY GA" CHOOT IMAGE OR SANS CONITRTNG, CoN VERSIN 
d DH ABD OVERLAP, sey ED A ITD TUBE MAY px USED To THE m DRAAN [MAGE 
OVERLAP MAM pe TERT Bé Tuo TYPES, ONE | ji A SEH: PEU ERAN valen 15 OMPR DUY 
MPE COURS LWEN TuE" BACK PART” oR PART wr TELEVISION —RANSMISGI> OR A <uost LINE 
SK TUE (MAGE ON THE ADE AWAY FROM THE RASTER WHICH WouLD BE Com PANPLE FOR | 
VIEWER IS DRAN, THIS OVERLAP 'S PREVENTE D ME SUPMASITEN o FRURES A Bhckcooutb 
BA TURNING OFF TRE ME - d 
ACCORDING To me Veer wat os ila pu kr WS POINT IN THE GENERATION "Hd ANIMATE b 
THE SKIN VECTOR, pOHICH 19 A Function < D PICTURES IT 156 NECESSARM TO co IDET. 
PRASS of THE HICK FPEPEENCH, AND 2) PICTURE Ou IN TERMS OT RESO LT 
THE CAMERA ANGLE (oohich GWERS THE’ ` ME PROBLEM OF RESOLUTION BECOMES ACU a. 
POSITION OY "PLANE of PROTECTION y | LN KEN Hieu STE AMNING SPEED far, el 
The >“ SUPE cx OVERLAP xc dS WHEN NECTIATATES HIGH BANDO! STH PL E 
ONE PART OF AN OBJECT op FRURE OVERLN mub 1 19 ONTEM PLATED “WAT THE K ees? 
ANGTHEN PART op WHERE WNE FIGURE perunt TECKAI CsupPsrimPasins v- Zeeer, 
tS INFRONT OF ANOTHER, B4 USING A peENtATION - scan CoMVERSion) WILL BE f^ 
SPEUAL DISPLAY TUBE WHICH HAS IN Ir, Two. ON AT A CELATINGLY Siow RKE — ie mol AT 
OR MORE ELecnon GUNS, ONE OF WHU IS À ` ME SAME SPEED AT WHICH WE ANIMATE | 
“WRITE GUN, ANOTHER OF WHICH 15 AN AN OPERATOR MAU DO HIS ANIMATION SS IN 
“ERASE GUN (HAUING SELECT ppAcup C REAL TIME (WHERE THE DEVICE May PUTS. 
-GAPARILITY ). AND HAVING THE ERASE SUN Te SIGNALS INTO A >d reame/s tc FORMAT ) 
d PRECEDE TAE WRITE GUN BY EMPLOPING A ` But TRE EVENTUAL FILM-RECORDING OF TGE 
! SUGAT DELAY IN TAT WRITE” SIGN FLS (Born BW MATEO SEQUENCES WILL € AC Ab. 
4 . . GUNS GETTING THE SAME D LAY SIGNALS Ha cuek ` SLOWER, RATE , hub of COURSE ALL AUTON ail y 
|' .-—DIERLAP HAM BE PREVENTED, AS LONG AS THE CONTROLED BU THE PRE-PROGRAMMED ANIMATION 
- -QED OBJECT oR PART OF THE OBTECT LWHKH WITH Low ek eg BSN OS BATES) vw 
| ^ AL Tp PE DISPLAYED 15 DRAWN IN MAWA ` Hick deen ee dn Simu: rium Cenk, 
05 o. SEQUENCE, COMPATIPLE WITH THIS METHOD (amet, US MAY GE ATTAIWED, 4 T 


DON 
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